In this paper, we study a stochastic epidemic model in Meta-population setting. The stochastic model is obtained from the deterministic model by set up random perturbations about the endemic equilibrium state. The outcome of random perturbations on the stability actions of endemic equilibrium is discussed. Stability of the two equilibriums is studied using the Lyapunov function.
Introduction
Modeling of infectious diseases with stochastic differential equation (SDE) has increased foundation lately due to its extensive variety of applications and its aptitude to reflect actuality in epidemiology [1] . The diseases outbreaks in a population of susceptibles rationally go behind stochastic processes [2] .
Stochastic process occurs naturally in lots of physical applications where randomness is to be incorporated in the mathematical model [3] [4] . In recent years, main studies on stochastic model that have been published by researchers have recognized the growing significance of study the stability of stochastic positive equilibrium, as well as the global stability of the endemic equilibrium [5] [6] [7] . In this paper we approached by using deterministic and stochastic model. Briefly deterministic models are model processes which are often described by differential equations, with a unique input leading to a unique output for well-defined linear models and with multiple outputs possible for non-linear models. Throughout this paper, let ( ) , , Ω   be a complete probability space From the proposed schematics of the compartment model shown in [8] , we will extract a metapopulation model for HIV dynamics among the youth coupled with awareness/education i.e., we extended the single patch disease model to include multiple patches (see Figure 1) . T , antiretroviral therapy treatment among the youths. Parameters: µ , death rate of the youth and children, δ , disease induced rate in the youth and children before ART, 1 δ , disease induced deaths in the youth and children after ART, λ , birth rate, θ , rate of vertical transmission, 1 β , probability a susceptible female youth gets infected by infected male youth, 2 β , probability a susceptible male youth gets infected by infected female youth, 1 ϕ , rate at which children grow to become uneducated female youth, 2 ϕ , rate at which children grow to become educated female youths, 3 ϕ , rate at which children grow to become uneducated male youths, 4
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ϕ , rate at which children grow to become educated male youth, ρ , awareness/education rate, α , rate at which infected youth take the ART. The solid lines represent movement between classes and the dashed lines represent rate at which a susceptible individual moves in to infected class.
The model answers one important underlying research subjects; the determination of the existence of the threshold parameter which hints on the spreading or dying out of an invading epidemic into a population of susceptible.
In this research article, we first study the positivity and boundedness of the of the two equilibria for system (1.0). We extend our stability analysis to the stochastic system (5.0), which is obtained by random perturbation of the deterministic system (1.0) and find the stability of its positive equilibrium.
Finally, numerical examples which shows the dynamics of systems (1.0) and (5.0) are given, which gives the explicit difference in the dynamics of the models.
Basic Properties of the Model
In this section, the basic properties of model system (1.1) which are useful in the proofs of stability are studied. These are the invariant region and positivity of solutions. The former describes the region in which the solutions of system (1.1) makes biological sense while the latter describes non-negativity of solutions of system (1.1). The model under consideration monitors a human population and as such, we need to have that all the parameters and the variables of the model are positive for all 0 t ≥ .
Positivity of Solutions
The theory of ordinary differential equations requires that, for every set of initial conditions ( )
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of the solution must remain non-negative.
Proposition 2.1 Let the initial data be 
Invariant Region
Note that 
In this case, whenever 
Basic Reproduction Number
The basic reproduction ratio ( 0 R ) is defined as an infections originating from an infected individual that invades a population originally of susceptible individuals.
The above system can be represented in matrix form as
where f is the matrix of the infection rates and v is the matrix of the transition rates.
The spectral radius of the Metzler Matrix, ( )
, is defined as the largest eigenvalue of the Metzler Matrix. Thus:
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The Global Stability of the Endemic Equilibrium
In this part, we analyse the global stability of the endemic equilibrium point
by construction a appropriate Lyapunov function. For simplicity, we consider the reduced model system (6) to prove for global stability. We use the come up to of [8] as it is used for several complicated epidemiological models. We consider the Lyapunov function of the form
is a properly chosen positive constant in the given region i P . is a population of compartment i and * i P is the equilibrium level. So we define the Lyapunov function as ( ) 
At an endemic equilibrium point 
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F is non-positive by following the approach of [9] . Thus, 0
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The Stochastic Model
Stochastic perturbations were bring in some of the major parameters involved in the model equations.
Here, we bring in stochastic perturbations in the major parameters of the deterministic model (1.1). Thus we permit stochastic perturbations of the variable , , 
,
2 , 
9 9 4 2, 9 9 5 2, 9 9 6 , , 2, 2, * * 2 , , 9 9 9 9 10 , , 
